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Abstract: 
This report deals with the growth, seasonal abundance and movement of brown 
shrimp, Penaeus aztecus, and white shrimp, P_. setiferus, in the coastal bays 
of Texas in 1965. 
Young brown shrimp were abundant in the spring. Apparently, unfavorable bay 
conditions forced the young to enter the Gulf at an unusually small size. 
The fairly high brown shrimp population level in the estuaries after June 1 
was indicative of a long emigration period and a strong year-class. 
White shrimp samples were small in the summer, but a large group was recruited 
to the population in the fall. 
The brown shrimp commercial catch in the spring (from "major bays") increased 
75% over 1964. White shrimp catches were small in August and September, but 
increased sharply in late fall. 
The total 1965 Texas shrimp landings, which nearly equalled the large 1960 
catch, were over 48 million pounds, headless. Annual brown shrimp landings 
increased 317„ from 1964, but white shrimp landings decreased 2170. 
Introduction: 
Shrimp abundance is influenced by annual ecological changes in each estuary 
and coastal lagoon. To study the effects of such changes on shrimp popu­
lations, Texas Parks and Wildlife Department personnel conduct annual 
systematic sampling programs in eight bay systems spanning the coast from 
Sabine Lake south to the Lower Laguna Madre (Figure 1). The program's 
objectives are to determine (and relate to environmental changes) shrimp 
growth rates, seasonal abundance trends and movements. Samples collected 
in the spring are also used to set the dates of the closed Gulf season in 
spring and early summer by predicting the time and size shrimp emigrate 
from the bays. 
Coastwide project reports (Leary and Compton 1959-1960, Compton 1960-1961, 
Pullen 1961-1962, Moffett 1963, Moffett 1964) analysing sampling results are 
published, each year, by the Department. This report presents the results 
of the 1965 program. 
Materials and Methods 
Bar-seines, consisting of 6-foot wide bags of 1/2 inch stretched mesh webbing, 
were used to sample shallow nursery areas. The bar-seines were towed by hand, 
and sometimes by skiff, for 500 feet to collect a sample. The nursery grounds 
adjacent to Corpus Christi Bay and the upper Laguna Madre were sampled by 10-
foot trawl and 60-foot seine, respectively. 
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Secondary and primary bay stations were sampled by 10-foot trawl, of 1 1/4 
inch stretched mesh lined with 1/2 inch stretched mesh webbing. The duration 
of each drag was 15 minutes. 
Stations were sampled weekly in April and May and semi-monthly during other 
months. The shrimp caught were identified, measured in millimeters (from tip 
of rostrum to end of telson), counted and weighed. Occasionally, lack of 
time prevented measuring all shrimp caught and, at times, short tows were 
made to avoid dense vegetation. In such cases the number of shrimp captured 
was equated to the standard sample. 
Water temperature, salinity, wind velocity, wind direction and turbidity 
were recorded while sampling. 
In the fall, commercial bay trawlers were boarded by state biologists to 
sample unculled shrimp catches. About 100 shrimp were measured, identified 
and weighed from two or more boats„ semi-monthly. Catch information includ­
ing pounds of shrimp aboard, number of hours spent fishing, and catch 
composition were obtained. Commercial catches from San Antonio Bay and, after 
September, from Aransas Bay could not be sampled; therefore, data collected 
by biologists with a 20-foot trawl were substituted* 
Shrimp size-frequencies were plotted for each sampling period by bay type 
(tertiary, secondary and primary bays), bay system and species.* Dominant 
modes were selected from the plots (Figures 2 through 5) following the method 
described by Leary and Compton (1959-1960). 
Growth rates were determined by the method of Williams (1955), where growth 
was traced by using the difference between the largest individuals from 
periodic samples. This method worked well for the first brown and white shrimp 
waves, but growth patterns of late waves were obscure by the presence of 
large shrimp from earlier waves in the samples. The modal and average lengths 
were depressed by the recruitment of young shrimp to the sampled areas and 
could not be used. 
The Study Area: 
Sampling was conducted in the bay systems labelled in Figure 1. The Texas 
coast is characterized by estuaries, ranging in size from about 70 (Sabine 
Lake) to 530 square miles (Galveston Bay and adjacent waters), and the Laguna 
Madre which covers about 490 square miles (Diener 1964). The entire estuarine 
coast, including the coastal lagoon, covers approximately 2,200 square miles. 
Results: 
Analyses of sub-adult shrimp samples 
The abundance of brown shrimp, Penaeus aztecus, increased in the 1965 shrimp 
samples over the corresponding 1964 samples* The largest samples were taken 
in May (Figure 6). Table 1 shows the average number of brown shrimp per 
sample by area and sampling date taken during the spring of 1964 and 1965. 
The data indicated an abundance increase in all bays except Aransas. The 
catch per unit effort values increased sharply in the upper and lower Laguna 
Madre over last year. 
* Plots not included due to limited space. 
White shrimp, .P- setiferus,* were relatively scarce during the summer of 
1965, but were plentiful in September (Figure 6). In 1964 white shrimp 
were most abundant in samples taken in July; whereas, a peak was not reached 
in 1965 until September. Few white shrimp were taken in Aransas Bay, and 
sample catches showed an abrupt decline in the lower Laguna Madre. However, 
this species was abundant in Sabine Lake and Galveston Bay during fall 
(Table 2). 
Brown Shrimp 
Sabine Lake: Brown shrimp, 18 to 33 mm long, were found first at trawl 
stations in mid-april (Figure 2) and were taken in abundance throughout the 
spring (Figure 7). Migration to the Gulf began in late May (modal length 63 
to 78 mm). Few individuals were found after mid-June. Shrimp growth, from 
April 15 (33 mm long) to June 1 (108 mm long)was estimated at 1.6 mm per 
day. 
Galveston Bay: The initial brown shrimp wave was large (Figure 6). Post-
larvae, 13 Co 18 mm long, were first collected on April 1 in nursery areas 
adjacent to lower Galveston and West Bays (Jones Lake, Moses Lake and 
Dickinson Bayou), but were not found in the northern portions of the estuary 
until mid-April. Many small shrimp were also found in the open waters of 
Galveston Bay in mid-April. Succeeding samples indicated that these shrimp 
used the primary bay, as well as the shallow back bays, as a nursery. 
The small brown shrimp were exposed to a heavy plankton bloom in March, ** 
Trinity River flood water, and heavy precipitation in May, After mid-May 
most young shrimp left the nurseries (when salinities were low) and were 
subjected to commercial trawling. 
The emigration period began in late May or early June (modal length 63 mm) 
and, since shrimp were abundant in later samples, was spread over a fairly 
long time (Figure 2). Recruitment of young shrimp continued and smaller 
waves were detected in August and November (Figure 6). 
Shrimp growth was estimated at 1.5 mm per day in April and May (18 to 108 mm) 
Matagorda Bay: The 1965 brown shrimp were first detected in early April, 18 
to 28 mm long. Some Gulfward movement took place before June (this was 
evident when a few shrimp were taken in plankton nets at Gulf passes), but 
the large scale migration started in early June when shrimp were 68 to 73 mm 
long (Figure 2). Small waves of shrimp were also observed in September and 
October. 
Growth, between April 15 (38 mm long) and June 1 (123 mm long) was estimated 
at 1.9 mm per day. 
San Antonio Bay: Brown shrimp were not abundant in the samples until May 1. 
Movement to the Gulf began in late May or early June when the modal shrimp 
length in the primary bay was 73 mm (Figure 2) . Small shrimp continued to 
enter the population and a second wave was found in September, 
* Use of the name setiferus has been challenged. Gunter (1963)) reports that 
the proper scientific name is Penaeus fluviatilis Say. 
**The bloom, which resulted in a large fish kill, was probably caused by the 
dinoflagellates, Gonaulax sp. and Gymnodinium sp. 
Shrimp of the first wave grew about 1*3 mm per day; those of the second grew 
0.8 mm per day, 
Aransas Bay: Brown shrimp, 18 to 38 mm long, were found at bar-seine stations 
in mid-April (Figure 3)„ There was a sudden increase of small shrimp, modal 
length 53 to 78 mm, at primary bay stations in late May when emigration began 
(Figure 7). The small departure size was confirmed by data collected in the 
near-by Gulf. Limited recruitment to the population continued and small waves 
were detected in June (modal length 18 mm) and August (modal length 23 mm). 
Shrimp grew 1.5 mm per day during April and May (38 to 108 mm). 
Corpus Christi Bay: Although brown shrimp, over 73 mm long, were present when 
sampling began, the first 1965 year class shrimp were taken in mid-April 
(Figure 3) . An increase in abundance, at a wide size range, was detected in 
mid-June at primary bay stations (Figure 7). Shrimp were leaving earlier, 
but the emigration peak probably occurred in June. 
Growth, from mid-April (38 mm long) to mid-July (108 mm long), was estimated 
at 1.2 mm per day. 
A second group of shrimp was present in July (Figure 7) and left before mid-
August. Traces of a third group were found in October. 
Upper Laguna Madre: The upper Laguna Madre served as an important nursery 
for brown shrimp in the spring despite high salinities (51.5 ppt). The young 
were plentiful at trawl stations by mid-April, modal length 28 to 53 mm, but 
were not taken at seine stations before May. A population drop-off in June 
(Figure 6) indicated that most left before they were 90 mm long. 
Growth during April and May was estimated at 1.0 mm per day. 
Lower Laguna Madre: A large wave of "grooved shrimp" was present in March 
and April (Figure 7). Many were brown shrimp, but pink shrimp, J?, duorarum, 
are common in this area during spring. Apparently, emigration from the bay 
began in April, when they were about 53 mm long,* and continued on a large 
scale through mid-July (Figure 3). 
A large brown shrimp wave was present at bar-seine stations in mid-April. 
These shrimp probably began moving to the Gulf in mid-May when they were 63 mm 
long (Figure 3). Recruitment to the population was continuous and a third 
(large) wave of "grooved shrimp" was discovered in October, modal length 23 to 
53 mm. 
Shrimp growth was estimated at 1.1 mm per day from March 1 (23 mm long) to 
April 15 (78 mm long). 
White Shrimp 
Sabine Lake: Moderate numbers of large white shrimp were present in the spring 
when the lake served as a nursery area for young brown shrimp (Figure 9). 
Traces of the 1965 white shrimp (43 mm long) were discovered in early June. 
It was evident, from small sample and commercial catches, that shrimp were 
* Warm temperatures and the narrow distance from nursery area to Gulf may cause 
shrimp to leave the Laguna Madre early and at a small size. 
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relatively scarce during summer. A second wave was found in mid-August, and 
left in October (Figure 8), A third, and much larger, wave was detected in 
early November (modal length 38 mm) and was still present in late November 
(modal length 73 to 83 mm). Few were found in December* 
Growth was estimated at 1.5 mm per day during June(43 to 88 mm), 
Galveston Bav: The first white shrimp of the 1965 year-class were detected 
in mid-June (28 mm long). Growth, between July 1 (73 mm long) and August 
15 (138 mm long), was estimated at 1.4 mm per day. Some emigration from the 
bay took place in August when they were about 100 mm long* A larger group 
of small shrimp was found at bat-seine stations in mid-August (modal length 
18 mm) and grew about 1,6 mm per day. Traces of a third group appeared in 
mid-October,, but rapid recruitment to the fished population obscured growth 
patterns (Figure 8). 
Matagorda Bav; A few large shrimp were present in the spring, but the first 
1965 white shrimp were found in June (modal length 18 to 48 mm) and remained 
abundant in tertiary bays through mid-August (Figure 4). A second wave was 
present in nursery areas in mid-August (modal length 23 to 33 mm). Few shrimp 
were caught in the samples from the primary bay, and few were caught in the 
secondary bays during fall. 
From June 15 to July 15, growth was estimated at 1,3 mm per day (68 to 108 mm) . 
San Antonio Bav; The initial white shrimp wave (modal length 43 to 83 mm) 
appeared in early July, and remained in the bay through September 1. The 
reduced sample catches in mid-September (Figure 8) were probably the result 
©f emigration and fishing mortality. ' 
A seeend greup of shrimp was detected in mid-September (modal length 28 mm) 
and remained in the bay through November 1 (modal size 63 to 108 mm). 
@f©wth, frem July I (73 mm long) to September 1 (128 mm long), was estimated 
afe Chi mm per day» 
Araflaaa ^ ays The survey revealed a scarcity of white shrimp in this area 
(figure S)» Trawl eateh@s rarely contained over two or three shrimp, but 
ffl§d§ra6e ei£ehg§ were taken by bar-seine at Goose Island and Newcom's Point 
ifl §lfly Au§u§£s medal length 18 m , and September, modal length 23 mms'.', ./j, 
Ihfifflgs II 6§ IS mm leng, were taken it the Little Devil Bayou station in 
ffliilffiN§v§fflb§r (figure 3). Salinities were moderate to high, but did not 
§M§@§d 49 ppl8* 
fla^pus ehfiBti^ays Altheugh large white shrimp were present in April, 
l?a§§§ ©! th© fif§£ HIS ihrimp were net found before mid-June (78 to 83 mm 
l§fig)8 In ©ariy July fehe§e ihrimp were abundant at primary stations, modal 
l§Rg§ft fi i§ fi fm l§ng» and remained abundant through mid-August, modal 
i§§g£h fi fflih 
A §§§§ai, hul §maller, greup was present in October and November (Figure 8). 
ihrimp grewth wa§ estimated at 0,9 mm per day in July (83 to 123 mm). 
* Based on salinities collected while sampling, 
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Upper Laguna Madre: White shrimp, generally, do not use this hypersaline 
region as a nursery. Occasionally, a few appear in the samples but are 
probably stragglers from adjacent bays. 
Sampling was not complete in 1965, 
Lower Laguna Madre: The first white shrimp wave appeared in the bay in early 
June (18 to 23 mm long) and left after August 1 (Figure 8). On August 1 the 
modal length of shrimp at trawl stations was 43 mm (Figure 5)„ These shrimp 
grew about 1.7 mm per day (28 to 78 mm) in June. 
Shrimp of the second group, detected in early September, were taken at bar seine 
stations near the Arroyo Colorado but were not found at trawl stations (Figure 
5). 
Analyses of Commercial Catch Samples 
At least two waves of white shrimp were fished commercially in the "major 
Bays."* The first was available when the fall shrimp season began in mid-
August; the second group entered the fishery in the fall (Figure 10). Most 
brown shrimp present were under legal size, 65 tails per pound, and percent­
ages of under legal size white shrimp were high (especially in Galveston and 
Corpus Christi Bays) in all catches except those from Aransas Bay (Table 3). 
These observations are based on limited data, and it is highly probable that 
shrimp of different sizes were being caught in unsampled areas within the 
major bay systems. 
Shrimp Bait Production (Galveston Bay) 
The number of active bait dealers in the Galveston Bay area changes with the 
seasons and live shrimp supply. During warm months, when shrimp were avail­
able and fishing conditions were good, 80 to 90 dealers were operating. Less 
than 20 bait houses were open in December when shrimp were scarce. 
Most of the catch, 962 thousand pounds, (estimated), consisted of brown shrimp 
(507o) and white shrimp (49%) » Pink shrimp, seabob (Xiphopeneus kroyeri) and 
Trachypeneus spp. catches were minor. Brown shrimp production, 86% of the 
spring and early summer catch, was high in May and June; white shrimp production, 
75% of the late summer and fall catch, was high from August through November, 
A production peak was reached in June when 176.7 thousand pounds, 93% brown 
shrimp, were landed. White shrimp productions reached a peak in November when 
106.7 thousand pounds were landed (Table 4). 
Commercial Shrimp Production 
The total shrimp production exceeded 48 million pounds, heads-off, this year.** 
Landings nearly equalled the banner production year of 1960 (Table 5) and in­
creased 16% over 1964. 
* Major bays include Sabine Lake, Trinity, East Galveston, West Galveston, 
Galveston, Matagorda, East Matagorda, Keller, Tress Palacios, Espirito Santo, 
Lavaca, San Antonio, Ayres, Aransas, Mesquite and Corpus Christi Bays all 
exclusive of tributary bays and inlets (Art. 4075b, R0C„S„). 
** All 1965 landings are preliminary and may change (probably upwards when 
deliquent reports are added). 
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During the spring bay shrimp season (May 15 to July 15) shrimpers are allowed 
to catch 300 pounds of whole shrimp per boat per day. The catches, primarily 
young brown shrimp, have increased consistently since 1963. In 1965 landings 
(1.3 million pounds) increased 75% over 1964 and Galveston Bay shrimpers 
produced the largest catch (640 thousand pounds). Matagorda Bay shrimpers 
ranked second by producing 352 thousand pounds (Table 6). 
White shrimp are fished intensively from August 15 through December 15, Early 
in the season, landings were low (607» below August 1964) and shrimp were small. 
Eventually, landings increased when large catches were made in October between 
Pass Cavallo and Aransas Pass., Texas in less than 6 fathoms, and from Cameron, 
Louisiana to Aransas Pass in early November. In November some boats were 
catching 1200 pounds per 12 hour trip, but most averaged 400 pounds» Large 
catches of white shrimp (51 count or over, heads-on) were made in the Sabine 
Pass-Sabine Lake areas in December.* 
The brown shrimp landings reached a peak in July and August (13.5 million pounds, 
heads-off) and dominated catches from April through December (Table 7). The 
34.1 million pounds reported exceeded all annual landings since 1960. The 
catch decreased 10% from 1960, but increased 317a over 1964. 
Although high, white shrimp production (9.5 million pounds) decreased 21% from 
1964 (Table 5), The catches increased abruptly in August, when the fall bay 
season opened, and remained high through November (Table 8). 
Pink shrimp, mostly from the Campeche Banks off Mexico, dominated landings between 
January (when over 1 million pounds were landed) and March. The 1965 catch, 4.5 
million pounds, set a new Texas record (Table 9). 
The monthly catch per unit effort values, expressed as pounds of shrimp per day 
spent fishing, from 1963 through 1965 are shown in Figure 11. The white shrimp 
values were high along the upper coast, and low along the lower coast. The 
brown shrimp catch values declined along the upper coast after September, but 
remained high off the lower coast. This suggested a southward drift of the brown 
shrimp population. 
Discussion 
Juvenile Shrimp 
This year, young shrimp in the estuaries were exposed to plankton blooms, floods, 
heavy spring rains, and pollution. The effects of these factors on shrimp 
abundance is not clear, but since production was high, it is doubtful that the 
industry suffered. 
Sub-adult brown shrimp were consistently abundant in samples taken in the spring 
of 1965. Apparently, many postlarvae developed into juveniles in the deeper 
waters of some of the larger bays, because the nursery areas (probably) could 
not support such a large year-class. After mid-May juvenile brown shrimp were 
abundant in the primary bays and shrimp soon began invading the Gulf at a small 
size. Joyce (1965) reports that distance from the ocean at start of migration, 
sudden cold, storms, high tides and excessize fresh water influx may cause 
shrimp to leave nursery areas at different size ranges. I believe that the :'.  
influx of flood waters and crowded bay conditions, due to heavy recruitment of 
juvenile shrimp from the nursery areas, may explain the small brown shrimp 
* Comments on white shrimp from monthly reports of the Market News Service for 
1965. U.S. Dept. Interior, Bur. Comm. Fish., New Orleans, La. 
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departure size in 1965. The emigration period appeared to be long,since brown 
shrimp sample sizes, number of shrimp, remained high after June 1. This was 
also indicative of a strong year-class and was confirmed by the large annual 
catch. 
The white shrimp samples were small in the summer; therefore, I expected a 
poor commercial season. Fortunately, a large shrimp wave appeared in late 
summer to support the fishery in the fall. Evidence of this second wave is 
shown in the routine biological samples5 commercial production statistics, 
and bait landings. 
Forecasts of Shrimp Abundance and Growth 
Abundance predictions cannot be made with precision until shrimp biology and 
factors that limit abundance are fully understood. To date research has not 
reached this level. However, rough estimates of brown shrimp population 
levels can be made by comparing standard sub->adult shrimp samples taken in the 
spring with comparable samples from previous years. In 1965, I found that the 
spring brown shrimp samples were large, but did not surpass the 1964 sample 
sizes before May. This indicated that the time shrimp first appeared in the 
samples was directly related to local ecological conditions; therefore, abun­
dance forecasts should not be made until the year-class is well-established in 
the bays. White shrimp abundance predictions pose even greater problems be­
cause the first wave may be smaller than the second. 
Shrimp growth rate predictions are used to set the dates of the late May and 
early summer closed season in the shallow Gulf of Mexico. This season protects 
the Gulf fishery by restricting trawling as the young brown shrimp grow and 
migrate to the deep spawning ground. The predictions, based on projections 
from shrimp size frequencies (from earlier samples), are used to determine the 
time shrimp will reach emigration size. Problems arise because shrimp move­
ment and growth are influenced by local environmental conditions. 
Comment on Sampling Methods 
Large white shrimp were relatively scarce in samples from some of the larger 
bays during fall. This may result from (1) competition from commercial 
trawlers, (2) escapement of large white shrimp, or (3) scarcity of white 
shrimp when samples were taken. I believe that increasing the catches, by 
using larger trawls or longer trawling intervals, would result in a more 
thorough understanding of white shrimp growth rates, abundance and movements. 
Ih 
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Table 1: Average number of brown shrimp caught per sample during the spring of 1964 and 1965 
Date 
Apr. 
May 
June 
Apr. 
May 
June 
Apr. 
May 
June 
1 
8 
15 
23 
1 
8 
15 
23 
1 
1 
8 
15 
23 
1 
8 
15 
23 
:.i 
l 
8 
15 
23 
1 
8 
15 
23 
1 
Sabine 
Lake 
1964 
: o 
-
0 
-
2 
-
4 
-
6 
0 
-
0 
-
0 
-
0 
-
303 
0 
-
0 
-
0 
-
22 
-
133 
1965 
0 
-
0 
-
61 
-
21 
-
36 
0 
-
15 
-
234 
-
51 
-
624 
0 
-
24 
-
-
-
194 
-
872 
Galveston 
Bay 
1964 
0 
55 
132 
132 
104 
-
114 
-
22 
0 
0 
0 
0 
139 
-
187 
-
431 
0 
-
0 
-
43 
-
12 
-
?4? 
1965 
24' 
15 
109 
184 
186 
218 
219 
37 
14 
0 
0 
7 
15 
137 
138 
210 
179 
230 
0 
0 
42 
9 
34 
-
91 
340 
1H7 
Ma tag 
Bay 
1964 
ro 69 
96 
126 
171 
-
133 
-
76 
0 
0 
1 
-
63 
-
54 
-
27 
0 
0 
0 
-
5 
-
8 
-
19 
orda 
1965 
San 
Antonio 
Bay 
1964 
Tertiary 
0 
2 
44 
107 
238 
-
173 
123 
50 
-
-
10 
-
23 
-
16 
-
7 
1965 
Bay S 
0 
0 
2 
40 
89 
36 
26 
-
49 
Secondary Bay ! 
2 
0 
8 
12 
14 
-
-
121 
362 
2 
-
0 
-
102 
-
66 
-
92 
Primary ] 
0 
0 
0 
2 
7 
-
-
43 
388 
2 
-
0 
-
64 
-
128 
-
384 
2 
1 
1 
-
65 
-
120 
-
168 
Aransas 
Bay 
1964 
tations 
11 
46 
93 
137 
186 
-
150 
-
104 
Stations 
-
0 
1 
-
6 
-
10 
-
5 
Bay Stations 
8 
6 
3 
-
129 
-
98 
-
143 
-
0 
3 
-
2 
-
2 
-
41 
1965 
: l 
38 
47 
94 
194 
50 
67 
118 
65 
-
-
-
26 
58 
-
191 
-
27 
-
-
-
0 
25 
-
101 
543 
55 
Corpui 3 
Christi 
Bay 
1964 
15 
1 
0 
51 
12 
-
90 
-
57 
15 
31 
35 
-
12 
-
105 
-
15 
7 
31 
15 
-
11 
-
67 
-
153 
1965 
'-
29 
8 
16 
15 
94 
17 
25 
84 
-
6 
8 
10 
15 
150 
10 
15 
24 
-
6 
19 
35 
23 
41 
20 
27 
51 
Upper 
Laguna 
Madre 
1964 
Seine 
1 
-
1 
-
55 
-
43 
-
58 
Trawl 
0 
-
0 
1 
2 
-
1 
-
1 
1965 
1 
8 
5 
1 
5 
74 
96 
20 
279 
6 
1 
194 
272 
96 
87 
842 
-
847 
Lower 
Laguna 
Madre 
1964 
Bar S< 
758 
233 
121 
313 
222 
-
184 
-
97 
Trawl 
0 
8 
14 
33 
0 
-
350 
-
147 
1965 
eine 
123 
112 
331 
533 
473 
255 
208 
156 
172 
5 
-
340 
812 
116 
334 
1300 
224 
367 
Table 2: Average number of white shrimp caught per sample during the summer and fall of 1964 and 1965 
San Corpus Lower 
Sabine Galveston Matagorda Antonio Aransas Christi Laguna 
Lake Bay Bay Bay B«y Bay Madre 
Date 1964 1965 1964 1965 1964 1965 1964 1965 1964 1965 1964 1965 1964 1965 
Tertiary Bay Stations Seine 
June 1 0 0 5 0 2^.80 2 0 0 0 0 0 1 4 6 
15 18 - 12 1.2 143 24 8 0 0 0 7 17 474 23 
Ju ly 1 10 0 87 11 478 43 41 7 18 1 110 87 564 173 
15 3 0 85 24 292 118 62 0 12 0 7 46 420 21 
Aug. 1 12 0 64 9 148 64 33 0 1 6 106 226 120 7 
15 0 0 56 29 119 28 376 0 1 1 92 279 9 1 
Sept. 1 0 0 32 401 65 17 10 36 9 7 126 107 159 96 
15 2 0 74 327 384 26 10 74 4 0 172 32 138 124 
0ct.\ 1 283 47 36 128 64 6 140 1 236 2 7 128 26 
15 7 1 4 283 63 28 9 3 0 268 67 41 28 
Nov. 1 24 127 17 283 20 13 41 97 3 111 16 119 6 
15 29 35 26 95 73 11 9 3 0 9 1 2 27 10 
Secondary Bay Stations Trawl 
June 1 0 3 12 0 0 0 92 0 0 0 0 24 0 0 
15 480 9 38 7 38 231 125 0 6 0 0 2000 20 23 
July 1 609 4 88 31 23 68 69 79 0 0 1 13 20 63 
15 12 0 120 43 77 284 31 34 10 5 5 316 85 1 
Aug. 1 - 0 63 15 34 280 7 28 51 0 5 150 29 55 
15 33 6 54 10 430 317 13 66 40 0 0 3 8 0 
Sept. 1 18 0 33 16 27 61 0 153 0 0 6 0 1 1 
15 3 12 34 6 16 0 53 0 - 3 0 0 0 
Oct. 1 - 24 27 38 3 1 74 1 0 7 54 -
15 105 66 6 111 10 2 12 0 0 7 12 3 0 
Nov. 1 30 18 32 111 7 2 3 5 8 0 34 21 0 1 
15 33 192 70 127 20 3 9 .9 19 1 3 9 0 
Primary Bay Station 
June 1 0 11 1 0 0 0 0 0 0 1 1 0 
15 0 2 0 0 38 0 0 3 0 1 1 0 0 
July 1 2 0 12 8 23 0 3 57 0 0 47 277 
15 1 0 28 18 77 0 53 41 1 0 112 0 
Aug. 1 1 0 19 27 34 0 51 26 0 0 146 140 
15 1 0 9 0 3 0 66 24 0 0 140 215 
Sept. 1 0 0 4 1 0 - 19 24 0 0 176 121 
15 49 24 3 0 0 0 17 30 1 - 114 33 
Oct. 1 52 181 2 5 - 0 4 30 1 0 5 31 
15 1 49 - 0 7 1 0 - 3 0 0 31 34 
Nov. 1 87 75 1 0 0 0 4 3 0 2 61 61 
15 72 382 3 3 1 0 15 1 3 1 1 3 
' ■ ■ ■ " ' ■ « * — ■' — ■ i . ■ ■ m i Mi i mm '■■■'■ ii ' — i — m i n i . i i i ■■■■!. i l l i HI . ■ . ■ — — — — I ■■ I — 
Table 3: Shrimp sizes in 
bays (1965). 
e. per cent based on commercial catches and 20-foot trawl samples from "major" 
S i z e Range 
(mm) 
40-49 
50-59 
60-69 
70-79 
80-89 
90-99 
100-109 
110-119 
120-129 
130-139 
140-149 
150-159 
160-169 
170-179 
180-189 
G a l v e s t o n Bay 
Aug, 
0, 
7 
45 , 
5 3 , 
86, 
98 
98 , 
1013; 
,8 
.5 
,3 
,3 
.0 
,6 
,6 
,0 
S e p t , 
0 . 6 
3 .4 
6 ,2 
11 ,9 
16 .6 
2 1 . 7 
2 6 , 8 
2 9 . 6 
3 5 . 9 
5 5 . 3 
8 3 . 3 
9 4 . 7 
9 9 . 4 
100 .0 
O c t . 
4 . 4 
1 8 , 8 
4 2 . 1 
6 6 . 5 
8 2 , 0 
8 9 . 7 
9 4 , 1 
9 8 , 5 
100 .0 
Nov, 
1.6 
4 . 1 
3 2 , 1 
5 9 . 8 
9 0 . 0 
9 7 . 7 
9 9 . 8 
9 9 . 8 
100 .0 
Dec 
2 
18 
56 
88 
96 
99 
100 
.0 
,0 
,0 
,0 
,0 
.0 
,0 
Whi te Shrimp 
Matagorda Bay 
Aug. 
0 , 6 
3 ,7 
17.4 
35 .1 
56.5 
77:9 
92,7 
98.9 
100.0 
Sep t . 
0 . 3 
0 . 8 
2 . 2 
10.8 
26.0 
43 .8 
60.3 
: 7 7 i i 
87.4 
96.9 
98.7 
100.0 
Oct . 
4 . 5 
18.8 
31.8 
43.0 
57 .3 
74.3 
89.1 
94,4 
98,0 
100.0 
San Antonio Bay 
Aug. 
1.7 
5 .5 
18.0 
42 .1 
59.2 
69.3 
81.8 
92.8 
98.9 
99.7 
100.0 
'. . - i 
Sept . 
1.0 
5 .9 
15.5 
23.9 
30.4 
33.7 
42.0 
59.0 
79.0 
90.9 
96.5 
98.3 
100.0 
Oct . 
0 . 5 
3 . 2 
8 ,2 
17,0 
28,5 
39,5 
44.5 
65.9 
82.9 
93.9 
97.7 
1Q0.0 
'«; ., _' ' 
Aransa 
Aug. 
0 . 5 
8 .7 
17,4 
30.5 
48.4 
67.8 
85.7 
97.3 
97.3 
100.0 
s Bay 
Sept . 
1.8 
2 . 7 
3 . 6 
4 . 2 
8 .8 
18.8 
44 .1 
83.8 
97.7 
99.5 
100.0 
Oct . 
2 . 9 
11.9 
17.7 
22.2 
35.5 
45.9 
51 .8 
60.7 
83.0 
93.4 
100.0 
Nov. 
0 . 6 
4 . 6 
16 .1 
35.2 
67.1 
86.2 
92.5 
94.2 
95.3 
98.2 
100.0 
Brown Shrimp 
40-49 
50-59 
60-69 
70-79 
80-89 
90-99 
100-109 
110-119 
120-129 
9, 
28, 
6 1 , 
80, 
100, 
,5 
,5 
.8 
.8 
.0 
2 .4 
2 .4 
8.0 
4 6 . 4 
70 .4 
86 .4 
9 7 , 6 
100.0 
1 1 , 1 
4 4 . 4 
6 6 . 6 
100 .0 
17 .6 
5 2 . 9 
8 8 . 2 
100 .0 
NONE 
10.7 
49.9 
57.0 
85.5 
100.0 
2 . 3 
24.3 
64.4 
94.9 
100.0 
1.0 
11.3 
41.5 
85.2 
96.8 
98.6 
100.0 
FEW 
• 
Table 3: (Continued) Shrimp sizes in cumulative, per cent based 
on commercial catches and 20-foot trawl samples from 
"major" bays (1965) 
White Shrimp 
Size Range Corpus Christi Bay 
(mm) 
40-49 
50-59 
60-69 
70-79 
80-89 
90-99 
100-109 
110-119 
120-129 
130-139 
140-149 
150-159 
160-169 
170-179 
180-189 
Aug 
6 
17 
29 
44 
63 
92 
100 
0 
0 
4 
2 
9 
8 
.0 
Sept. 
2.1 
11.0 
35.7 
51.2 
71.6 
84.3 
94.9 
100.0 
Oct. 
4.7 
12.9 
27.3 
52.7 
62.8 
70.2 
78.0 
85.4 
99.1 
100.0 
Nov. 
5.5 
28.3 
44,4 
58.7 
75.2 
86.2 
93.5 
100.0 
Dec. 
1.6 
14.4 
41.0 
72.9 
86.7 
94.1 
98.9 
100.0 
Brown Shrimp 
49-49 
50-59 
60-69 
70-79 
80-89 
90-99 
100-109 
110-119 
120-129 
30.7 
92.2 
100.0 
21.0 
78.8 
94.6 
100.0 
10.5 
70.5 
98.5 
100.0 
1.0 
23.4 
56.2 
83.6 
100.0 
Table 4; Estimated production of bait shrimp (Galveston Bay) 
(Pounds) 
Month 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Totals 
White 
Shrimp 
6,500 
1,800 
45,200 
99,900 
91,500 
95,600 
106,700 
21,700 
468,900 
Brown. 
Shrimp 
48,100 
173,800 
123,000 
69,100 
34,000 
29,700 
3,700 
200 
481,600 
Pink 
Shrimp 
2,800 
1,100 
_ 
-
-
„ 
_ 
-
3,900 
Trachypeneus 
spp. 
Trace 
_ 
Trace 
Trace 
Trace 
Trace 
_ 
-
_ 
Seabob 
-
mi 
Trace 
_ 
2,900 
Trace 
_ 
-
2,900 
Total 
5,300 
57,400 
176,700 
168,200 
169,000 
128,400 
125,300 
110,400 
21,900 
962,600 
Source; Kenneth N. Baxter, Fishery Biologist, U. S. Bur. Comm. Fish., 
Galveston, Texas 
Table 5; Comparison of 1965 annual shrimp landings to annual landings 
of previous years. 
1965 landings* Percent of change 
Spp. (lbs x 1000) from 1960 from 1961 from 1962 from 1963 from 1964 
Brown 
Shrimp 34,120 -10 +40 +39 +.9 +31 
White 
Shrimp 9,515 +14 +39 +35 + 7 ■21 
Pink 
Shrimp 
Total 
4,636 
48,271 
+ 121 
-0.1 
+36 
+39 
+53 
+40 
+37 
+11 
+36 
+16 
*Heads-off 
Source; Shrimp Landings, U. S. Dept. Interior, Fish & Wildlife Serv., Bur. 
Comm. Fish,. Washington, D. C. (1960-1964). Orman H. Farley, Branch 
of Statistics, Bureau Comm. Fish,, Biological Laboratory, Galveston, 
Texas (1965 preliminary data). 
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Table 6: Summary of headless brown shrimp (lbs. x 1000) landings from 
Texas bays during spring seasons of 1963 through 1965. 
Bay System 
Galveston 
Matagorda 
San Antonio 
Aransas 
Corpus 
Christi 
Totals 
1963 
371.8 
105.1 
56.0 
45.6 
59.2 
637.7 
1964 
445.4 
118.4 
54.2 
106.9 
32.4 
757.3 
Percent of 
change 
(from 1964) 
+ 19.8 
+ 12.6 
- 0.3 
+134.4 
- 45.2 
+ 18.7 
196fc 
fi 
640.2 
351.7 
110.1 
124.8 
97.9 
1,324.7 
Percent of 
change 
(from 1963) 
+ 72.2 
+234.6 
■:• + 96.6 
+173.6 
+ 65.3 
v +107.7 
Percent of 
change 
(from 1964) 
+ 43.7 
+197.0 
+103.1 
+ 16.7 
+202.1 
+ 75.2 
Source: Orman H. Farley, Branch of Statistics, Bur. Comm. Fish., Biological 
Laboratory, Galveston, Texas (1965 data preliminary). 
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Table 7; Pounds (X 1000) of headless brown shrimp landed in Texas and 
value (in 1000 dollars) to the fisherman (1960-1965). 
Month 
J a n . 
Feb . 
March 
Apr i l 
May 
June 
J u l y 
Aug. 
Sep t . 
Oct . 
Nov. 
Dec. 
To ta l 
Month 
J a n . 
Feb . 
March 
Apr i l 
May 
June 
J u l y 
Aug. 
Sep t . 
Oct . 
Nov. 
Dec. 
To ta l 
196Q 
Pounds 
1,025 
509 
676 
745 
1,143 
1,093 
9,428 
9,155 
6,412 
4,200 
2,298 
1,236 
37,922 
1963 
Pounds 
825 
693 
621 
( 620 
1,009 
1,675 
6,119 
7,172 
5,099 
4,572 
1,695 
1,205 
31,306 
Value 
564 
297 
411 
479 
766 
750 
4,207 
4,293 
3,373 
2,497 
1,362 
712 
19,712 
Value 
741 
615 
540 
532 
729 
813 
3,109 
4,167 
3,297 
2,797 
1,073 
849 
19,234 
1961 
Pounds 
1,439 
860 
874 
801 
1,085 
2,400 
4,350 
4,877 
3,466 
2,644 
735 
802 
24,334 
1964 
Pounds 
1,000 
751 
868 
763 
1,103 
2,094 
5,570 
4,673 
3,757 
2,834 
1,631 
884 
25,928 
Value 
826 
514 
522 
476 
646 
1,167 
2,026 
3,102 
2,481 
1,909 
571 
632 
14,877 
Value 
705 
510 
613 
571 
722 
1,033 
2,868 
2,988 
2,526 
2,163 
1,313 
726 
16,739 
1962 
Pounds 
590 
1,139 
935 
837 
864 
1,792 
4,111 
3,892 
3,980 
3,003 
1,540 
1,793 
24,479 
1965* 
Pounds 
729 
394 
553 
711 
1,036 
2,132 
6,816 
6,756 
5,417 
3,795 
3,702 
2,080 
34,120 
Value 
470 
935 
775 
692 
628 
1,143 
2,578 
2,909 
3,739 
2,835 
1,413 
1,590 
19,719 
* 
Value . 
601 
302 
449 
592 
663 
956 
-
4,322 
3,625 
2,758 
2,825 
1,650 
-
*Preliminary data 
Source; Shrimp Landings, U. S. Dept. Interior, Fish Wildl. Serv., Bur. 
C Comm. Fisheries, Washington, D«. C. 
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Table 8: Pounds (X 1000) of headless white shrimp landed in Texas 
and value (in 1000 dollars) to the fisherman (1960-1965) 
I960 1961 1962 
Month Pounds Value Pounds Value Pounds Value 
Jan. 26 15 139 65 212 165 
Feb. 54 35 202 88 126 100 
March 70 38 352 160 96 70 
April 257 137 134 70 7QY 58 
May . 97 67 372 218 123 110 
June 89 61 81 47 157 146 
July 213 140 203 132 271 238„ 
Aug. 910 353 584 300 1,032 559 
Sept. 2,268 955 669 387 1,276 1,052 
Oct. 2,355 1,064 1,972 1,269 1,782 1,311 
Nov. 1,662 707 1,420 890 1,569 976 
Dec. 314 144 733 509 307 108 
Total 8,315 3,716 6,863 4.136 7.022 4,893 
1963 1964 1965 
Month Pounds Value Pounds Value Pounds* Value* 
Jan. 52 24 358 239 169 127 
Feb. 9 7 45 26 289 160 
March 124 80 219 95 281 170 
April 79 62 366 189 375 281 
May 217 199 756 538 390 310 
June 165 156 518 413 693 564 
July 134 117 382 256 394 
Aug. 1,488 696 1,968 226 1,332 503 
Sept. 1,783 915 2,625 1,457 1,425 781 
Oct. 2,488 1,286 2,521 1,549 2,145 1,393 
Nov. 1,487 748 1,807 1,127 1,536 857 
Dec. 881 514 522 358 485 238 
Total 8,909 4,806 12,089 7,173 9,515 -
* Preliminary Data 
Source: Shrimp Landings, U. S. Dept. Interior, Fish Wildl. Serv., 
Bur. Comm. Fish., Washington, D. C. 
Table 9: Pounds (X 1000) of headless pink shrimp landed in Texas 
and value (in 1000 dollars) to the fisherman (1960-1965) 
I960 1961 1962 
Month Pounds Value Pounds Value Pounds Value 
Jan. 129 71 151 90 288 232 
Feb. 365 199 428 244 570 472 
March 235 125 434 234 244 194 
April 333 189 178 91 281 214 
May 187 109 212 101 285 222 
June 39 24 130 59 221 178 
July 36 22 12 66 74 60 
Aug. 40 13 89 61 94 79 
Sept. - - 148 100 239 195 
Oct. 177 105 355 234 184 151 
Nov. 381 215 667 475 212 171 
Dec. 172 97 602 461 333 283 
Total 2,094 1,171 3,416 2,156 3,025 2,437 
1963 1964 1965 
Month Pounds Value Pounds Value Pounds* Value* 
Jan. 362 309 429 275 1,057 788 
Feb. 756 620 590 368 993 749 
March 552 390 467 288 722 539 
April 580 416 472 251 553 383 
May 367 263 218 120 400 257 
June 224 175 165 96 354 224 
July 89 65 29 15 253 
Aug. 6 4 7 5 25 17 
Sept. - - 76 46 
Oct. 28 16 :132 87 2 1 
Nov. 94 56 275 189 212 143 
Dec. 321 178 693 492 64 51 
Total 3,380 2,492 3,553 2,231 4,636 -
* Preliminary data 
Source: Shrimp Landings, U. S. Dept. Interior, Fish Wildl. Serv., 
Bur. Comm. Fisheries, Washington, D. C. 
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Figure 1: Map of Texas coast and bays. Areas sampled are labelled. 
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Figure 3: Progression of dominate brown shrimp size modes by semi-monthly 
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Figure 5: Progression of dominate white shrimp size modes by semi-monthly 
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Figure 6: Average Number of Shrimp Per Sample 
Note: The first of the month average samples for all bays were 
totalled and divided by the number of samples; the fifteenth 
of the month data were handled in the same manner. The first 
and fifteenth figures were added and graphed. 
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Figure 9: Moderate numbers of large white shrimp were present in the 
spring when Sabine Lake served as a nursery ground for small 
brown shrimp. 
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Figure 9: (Contd.) Moderate numbers of large white shrimp were present in 
the spring when Sabine Lake served as a nursery ground for small 
brown shrimp. 
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Figure 10: Monthly percent length-frequency distribution of white shrimp caught commercially in major bays. 
November and December data from Aransas Bay and all data from San Antonio Bay based on 20' trawl 
samples. All other measurements from Unsorted commercial catches. 
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Figure 11: Average catch of shrimp (by area) per day per boat (1963-1965) 
Source: Gulf Coast Shrimp Data, U.S. Dept. Interior, Fish Wildl. Serv., Bur. Comm. 
Fish., Washington, D.C. 
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